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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the effects of a transmission error or 
packet loss by deforming an error spread over hierarchies, in bit rate scalable 
encoding and decoding, based on hierarchical quantization such as controlling of an 
amplitude. 

SOLUTION: A signal, deformed into input signal by a first deformation function, is 
inputted to the quantizer of the first hierarchy, a quantized code and a signal 
reconstituted by inverse quantization are outputted, the error signal calculator of 
the first stage outputs an error d1 (f) between the input signal and the signal 
reconstituted on the first stage, the quantizer of the next hierarchy inputs a signal 
deformed into error signal d1 (f) by a second deformation function and outputs the 
quantized code of that hierarchy and the signal reconstituted by inverse 
quantization, the error signal calculator of the second stage outputs an rear d2 (f) 
between the sum of the signal reconstituted on the first hierarchy, and the signal 
reconstituted on the second hierarchy and the input signal and the errors deformed 
on the high-order hierarchies, are similarly successively quantized on multiple 
stages. 
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• 4. 



[#fFiS#ro«5H] 

K±9W»rtbfcfli»gi" (x) (rtfctaau 

ft 1 &£>IS*fil ^UtiJSiliATjif #x(f) til pss-cs 
Hfj&Lfcff -g-g, " (x) (f) tOSS^d, (f) (=x(f) -g, " 
(x)(f)) SrHtfJU 

iS*?4fcfc± 0 Wt/SLfcif -ig-g 2 * (d,) (f) Srffi73 U 

« 2 gkoMSft *jrm*i** i ufc« *g, 

■ (x) (f) *ft 2RM-CfflllJ*LfcflM3-g I - (d,) (f) <D%3 
iA*fitx(f) iW^dj(f) (=x(f)- (g,"(x)(f) + 
g 2 " (d 1 )(f )) ) fctHAU 

ga«a# Mrs wfi^ftfiftr aa^-r-5ri:%#mi:-r5T& 
<k#8reS>o-c\ 

ft 1 ropg«©fi J Hbl§l*A7Jf9-§-x(f) £A73 t U 
fkW#fciS*^-fbKJ:0ffl»JfcLfc««-x " (f)£tti2l 
U 

1 1 f&<Dg^ft#gliS3ittA*jf§-§-x(f) ix * (f) l^Tfc 
■faiO-ClE»Lfc«#©»*»*d,(f) (=x(f) -g 
) ,(x- (f)) ) ^rttJ^J 

&0^<D4^-(b8ilid 1 (f)£A;'J.!: LT, ^roPiJlro 
S^-fb^-f-t^^k^ifSS^t^^d,- (f)£ 

ft 2«0>»3£flr**tMSttx " (f) id, ' (f) KSTKHftg 
z ()t?^Lfcff*i:A^m^-x(f) j:OVWds(f) (=x 
(f)-g 2 (x" (f).d," (f)) ) frttJ^lU 

[ft*:^3] |»#*l4fcr±2lc^©#»{M-©HW 

W»^k*-jSiw*sv^T, s^bwtt&tfiSMSWcwft-fl--? 



K»n»(s,0.gtO. • • •) Htl£HT©*«-e*>S£ 

KSBHfc^O.gsO. • • •) l4JB««K«#i-*«* 
mi&-efc£ r. 4 *w* 

[1**9 7 ] If #9 4 fce«©*#»»0>»Ji**ffc* 

J5»Mk(g|0.giO. • • •) l±JB«fM«feWeto»7 

[8***8] ^«-§-4r71^-^mtt-C«^k-r5*-ife 
T?t>ot, 

i*** 1 7 rov^tvtf* 1 3l(cfE*SC»^ft-S§-<£>|5&JI 

^tcSt"*- t) ^f±5f?#£A73 U 
#«*©^ikW»«rji»*HkL-ca!»rHI:flr**ra* 

■rsigs^kiist, 

[ft** 9 ] i*** 8 £^0**flr*-0nM1K*{b# 
lz«jE*«4r*»»t-C#**«jE-*-**a*r4i*.*:C t & 
[0 0 0 1 ] 

©-Cfo9, WctTy h?)CIS^7V-iaW!jjofc 

^b^-feicH-r^. 

[0 0 0 2] 

-fb, tg^bffittEUc^$tiSJ:5*fll^t*o-CV> 
3„ WWt?«A*«*^^ Wu&a^Hb-*-5fc*l£« 
»ropgS ©fl^HbtS 4: 4-FM ID t-8S£{f ffiSI *« 

U *^kW» (BS^y^J) 4a»*^bfcJ:t)S« 
fi£Lfc(t#x' (f)«rffl*U IK 1 ao^Hft-g-gLffiSI^ 
A*«*x(f) 4x " (f)ro^Hd,(f) (=x(f)-x " (f))«rffi 
^roPi®roi^k^lid,(f)4rA7Ji: Lt, ^ro 

"(f)*ffl^lU m2^W^ft^tiJSl4A^im-§-x 
(f)irdj' (f)^ADxfcff^-<O^Md 2 (d 2 =x(f)-(d, " (f) 
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[0 0 0 3] «»»-CH:#B«0*^bflF»4riS!*^t; **>*^HfclM6*:q,<fK q 2 (f) itst, 

y,(f)=x * (f)=x(f)+q,(f) (1) 
y 2 (f)=yi(f)+di ' (f) 



(f)+q 2 (f) 



=x " (f)+x(f)-x 
=x(f)+q 2 (f) 

y 2 -(f)=di ' (f) 

=x(f)-x " (f)+q 2 (f) 
= -q,(f)+q 2 (f) 

x(f) bi±**ttM&#azz>y ±&<omm-e&&-tz>^t 

[0 0 0 4] 

■Ji«^4r— 7^»*fb, tfi-§-{b*ftlC*JV^Tttfy h 

=fzi- y&m&iz. h x r # 5 ft p°pS^t^f 

[0 0 0 5] 

7 ^««fl:f, RM ^MMiCfRMomiiPft if 

d,(f)=x(f)- 

^SrA^i: LT^ *©»JfO»TNbW*i:, i^S^blc 
.fcOIWMJLfcflr* Ca 2 d,(f)D " Srib^i-S. H2t 

<o«*s6«»*atf§ttx " (f) td, - (f> fc.aa* Bl o ^tadx. 

fc{f^-tA^f^-x(f) ir«^ISMd 2 (d 2 =x(f)-g 2 (x " 
(f), d,-(f))) *rffl*jU W«»c±4Ccw»JliC*?»U 

y,(f)= Ca,x(f)D " =a 1 x(f) + a,q,(f) 
y 2 (f)=y,(f)+ Ca 2 d,(f)D ■ 

= Ca,x(f)] " +a 2 (x(f)-x " (f)+q 2 (f)) 
= (l-a 2 ) Ca,x(f)] ' +a 2 (x(f)+q 2 (f)) 
= ( a ,+ o 2 — a ,a 2 )x(f) + a i( 1 — a 2 )q,(f) + a 2 q 2 (f) 



(2) 



% 1 IS^tbTjy, (f) £ix5 A*Hf -§-<0J&#»i 0 , i ft 
V. *fcm2S*-r , WttS*«y 2 (f)fc-&4tl^A^ft-^ 
(O^ia (ai,+ a 2 -a,a 2 ) itO^^ q 

,(f) ^q 2 (f) (D&'Hkmm&HtttolZj'zZ < ft *) „ a £ 

[0009] feSPW^ofi^b^w^tj-^iS^fco 

y 2 -(f) = a 2 ( [o,d,(f)D 
= a 2 a,x(f)— x " 



7U-AiR5fe*s*>ofc»frK:B:, m*y 2 - (f)ttd, " (f) 
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[0 0 0 6] 

^-^•si-ciiA^ft-i-^^ b^^s^-fb-r^fc^iciT-a: 

©HfJBO*Ht4BQ 1 B:A*fll*t(f) £ a ,f& Lfcif-g-fc 
A*J<!:U fi-^HbfiF^ (EmVyhW) b&m+itQf 1 
(cJ:9lf«fi8Ufc(t# Co! x(f)] " ^ffi^ji-5„ 
t'a, ISl^TOXg&i-f 5. fglJtS:<oi£* 
^bfliA^f-i-^^OSSA^it LTte^Tfc, gjg 

[ooo7] mzm i jftoM%flr«iFtm»H: c a , x 
(f ) ] ' t xtsm^x (f ) t w^iid, (f ) 

x(f)] * (4) 

fc«»«:AAUr*»*fk«tc*Hk«rfT5. ft****!- 

[00 08] a-^S-CJi^f-i-S •? ^7 U-Affl^iS/iV^ 
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(6) 

»4-tix4:fiJffl-r*xli J; < , 4v^«7l/-A«. 

*, « 2»*«r»t©lH*«»y 1 -(f) tt 
' Co,d,(f)] " ,»:^5 0 

" +q 2 (f)) 
(f) + a 2 q 2 (f) 
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= a 2 ( 1 — a j)x(f) — a ittgQiCf) + a 2 q 2 (f) 
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a*. 

[0011] 

(8) 



ft<tto l (l-o 1 )«S A*flr#0 2 J| 

[ooio] ^r*-c<o*Jli«'cr4* ; f-<boAAo*» 

yi (f)=x" (f)=x(f)+ qi (f) 
y 2 (f)=y l (f)+d l - (f) 

= X (f ) + q t (f ) + X (f ) - a ! (x (f ) + q ! (f ) ) + q 2 tf ) 

= (2 - a i)x(f) + ( 1 - a ^(f) +q,(f) (9) 

[oo°i2] *i««^tff*d«ftv^#. «2Rf«!l} 

y«-(f)=d l " (f) 

= x(f)-a 1 (x(f)+q 1 (f)) +q 2 (f) 

= (1 - ai)x(f)-a iqi (f)+q 2 (f) (10) 



(9) Ox(f)^«»35 s (2-o 1 )-efcSO-C, iifSoB 
2Ji©**d***± 9 * do) 

5 tern i e a*te*. * v * t z ( 1 - a t ) * 

[0 0 13] 



[Ell] a*o*/iW^fc»At^^l«<OJK^j«Sr 
[El 2] *«MO«l*lfctW(cj3^-5»JI«F^fc»at5 
[B3] **WO*2**01*c*^5RIJi»-Wfc»au t 



[01] 




: y 2 (f> 

01 ft3fca>§P • 3lg(DPeB?5©1t» flratbtt 
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(32 *«qiCD»1SM«yE:»MS^-«»«)|glH»«fc» «eib» 



[BBS] 



X^g§:x(f) 




B?ffcf9S : y< M «Mst*3 : y 2 (fl B^W^ : y 3 (f) 

©3 xmxo&zmmmtzBv&Ew • wcomsiawsft* «©<b» 



*3R»=f ft ea k* t b 3 s 1 * 0 

F^ — 5D045 DA11 

5J064 AA01 BA01 BC08 BC16 BD01 
5K041 AA01 CC01 EE38 FF27 
9A001 EE04 KK43 
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